m m m 

[0001] *mwi% m&±£Lj^+z77x^&m&WAx&7x^f&mttiz&-rz>. 
[0002] m^it^mfcmw^m&m^mwtDm^v^x^^^Tfc, m^mm^m 

[0003] ±n-??x-rfflmjf!Mti, mftzf^-^i&mmwxrrfrth, r^y^v&i^ 

[0004] i^ro^x^MStii, m^^m^^cDmm^, mfo*mw-rz>mwis* 

j^^^uyYT^^t^^mm^\^Wi^fht^^^um^^x, %m.m$s 
mm%sft(Dmw**MM^, mmmm\z.x.^x±^mz. ; 7^^}£^x.^m 

[0005] t^x, ^fvm^&^yx-^j&mmw^te, ^^r/^yxnj/hry 

mmmt^mi-^^(Dmmmmn^tirzi,<Dimm^tixv ^ (ma, 

lZ.§£rtbtlX\,^ 0 ^^^Xv-Ml^ffl^CD^P^iiCSilggfi, ^TVV^ 
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7?x^±j&m&km&tfxwHmitik&&tft>tiT\ t ^<dx, mz.t2mmut.7v 

[0006] IsfrUZ&lb, ±^©^7X-7^IHt1±, ^X^e^^OD^p^CD 
#af£ R tCaiCS^X^ibieffl^OiSK^^^T/V^^ciy hT^T^OjET 
t-iEfi$nrv^fc«>, ^^^R^S!^P^<75^^tu<D^X^^ffl^(^-r 

?v&i>mft&ti, —&(D7°7x^m&mtfxi>m$&fox-7°77;^\i'fz> 0 -<dkl#> 
, m^^<D^mmw7°7^m^m^7,(Dm^^^nH^<Dfymiz.m 
mu ^(Dftmmm-tz>-ttf&^tc 0 ±m<D7°7x-?j&mmw.xn, ^ 

^^mm^mm^n^7°7^mmm^7.<Dmt^-\-^iztj:y), x^x-^^ 

#rFX^l:#IH2002-399330^# 

[0007] ^wtt, frfr&&iz.mfyxf££tLtchv>x*$><o, 7°7^m&mtfxfr$iimmm 
ftim&istizmz7°7?:^t-tzzLk&ffi±u 7*7^±i&mmxhz>mm$im 

[0008] .LIS @ ^^^-r^fc*, #3g^«, ^Xv^^tSSll-Mt^^X 
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[0009] *»MK:j:tLa:, M^rt^7X^is^^n*i*jBi»«j|^(wo««i^ 

[0010] mnE^x^jafiffi^WJ&Ptt. ^ifcff2/&£;h/t^-okJ;<, WlB^X-rjffljB 
«it^^ai^L7tX7X^tcior^?^^*btLS^^^w^^^@^{|ijw^i 

7x-7^^-r^fc^{c^vNbtb-5^sr^-r 0 
toon] ±&77x-<?&ttmmti, wite.mmfew&nw<Dmmm*frb7 o; 7^mm 
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&$Lf&zti, mM^^^x^xmmum(D$Mm^mm^^<D^^ju^m-^ 
±j&£ti& 0 ^l-x, m%7^*Mz£^xmw : &<vg;fa±tzmmffiftizte\,^xm 
—tem&M&xt&o 

[0012] mm^x'-^mmmjf^m&aix ¥ L mfrb&xffimmm&mit&m®\<Dmi&<D 

[0013] wim^x^mmmtf^mznte, mmMm$im£um<vmi$z<DTim>b±jj 

tmmir^yyx^m^m^^m^tmmmm^(D±mKr^xEm^tixm 
, mz^x'^m&RiJf^w&nte, mm-y^^shmm^^m^^^tix 

[0014] Mte^3t^(-«, mn#x(DW&Mizmmi-£rf*w&W¥-ffifrb% J xfc z F 
tentt, mu^^mi&mtfxW4%Qt^x(Dmm*mLx\,^x-k£.\,\ 
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[0015] mz^x^f&xmmtt, i^iKmwL&&tm0>w&to(o77x-*>m&m#x 

i£mfr<>&mzm—^-tz>-kfrx$z> 0 
[0016] *mw&, mfc&i&mv%±m-tz>%kmm$5k, mt^mm^^^^xmm^m 

^^mmmm^t^yx^^mmm^m^^y^x^m^xh^x, m 

t TJjfrh'Dyvxwm&m xx<d &&j&mm&wmi-z> ^ t ^ ±o x, m 

[0017] frfr&M'k, Mm^m^um^mm^M^mi^tT^h^y^m^m^^ 
m%£tiz<Dx, ^^(DMmm^^x^x^mmm^^tm^m^-y^x-^ 

j$mi-z^kfrxzz> 0 

[ooi8] ^mmiz&titf, mfcmftizi3tfzi&m*&-fr^mmz?t?-kti*x£Z) 0 

[0019] mmmmmmi^^^x^^mmm<Dm!^(Dmm^Tmm^<Dmm 
mxh&o 

m2Mn#*m£Mi£&<D^mxhz> 0 
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m&^-rmmm<Dmmmxibz> 0 

urn tf^mz p ^«^7c^x^^ii^gco«j5!c^iiiB&^^i-^fficoiftpj mi? 
cm i o] r ^ r <&<d w^m m -cfo^ 0 

1 ^XVj&nagg 

2 

3 MlWLcI 

12 7v ; T/^-l'^ci5/hT^^- 
30 I^tf^if&^ft: 

40 mKD^x-^mmmif^msn 

50 7°7XV^)®^^#fc^^^ 

53 %2.(D-f^^mn.m-»^^u 

Rl ^XV^^Jg 
R2 J^M^^ilffl^ 

w 



[0021] sxt, ^mmnmrn^mnK^^xmyi-rzo mux *mw<Dmm<Dwmizfr 

al vapor deposition) %kWLX&>& 0 

[0022] ■7 z 7^&,mmwux M^&±m&ffiQisttj&wmvt(D&mm!&2$:Mz_x 
[0023] tts^3^tt, mz_i-immm4tfftffi£frx$5'o, nm&.4te, %mm$s2(Dt\-n 

[0024] Wmm-T&2<D±MW P iCtt, m^%M^W^^tz}h(DO^^E(D^~jV 
[0025] 7v ; T^-r^D^bT>7"^-12{i, TM^ilPLfcP&RfW^T^^^ft^O 

, i&m^mm^um^K>Mf^^tcm^m2^mnhtbx^^ 0 r^^mo 

Wfifctijit), -^-T^a^|gg^g2375^^^^7t-7^c2^{i 1 ^JTf^&tt 
[0026] ^mm^2^(Dm.W^3t^iyr/Vy^^uyYT^y L 'ri2t<DW\\Z.J l ±, 0i|x.«rB& 
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jfo*ix-cv*3„ z.(Dmntfx&%$;mmmoK£^x, mmmm2^i-x, 7^ta^^ 
2t\~m.w£nx\s^z> a 

[0027] mfttfx&mm&moti, m2^i-^o^m—w i m±xm^m^mm^h,rc 
-m^(o^n0^m^3ncx<om^tixi^ o mntf*m&m3m, m^m^ 
h^xmmmt^MKwm^fhxi^ 0 mn#*w& i g3im±<n!&mw% #m 
p n32mm^tix^ ^ 0 mw*m£mm.fc3o<D±m<Dy7X'^±i&mi& 
RiT^^tLfc^xv^, ^ma^32^mmi,xMm.-^3mi(Dmn^^Mmm 

[oo28] m^^m^m^mo<D^n^^m^3i<DTmiai, mu^-rxo^m 

<DWMtf*m£a33l)mf&&thX\,^ 0 ^thh<DWMtf*m£n33i~±, SWMtf*@i 

&mmmomft^^^xi$]-iz.%iw£ftxh^ 0 mn^^m^3uax ^it 
mn^^m^M34^i% m^-itwM^'^ti,x(D^^mmM-^^<D^^, m 

5 8 

[0029] ^7X^^«^i©^JSIiB4r«5*D!a*IS2«>rtJBffi»J:f4, ^5X^oJB(^ 

?xviii^M p 40i>m&£tix\, ^ 0 mi<Dy7x-?m&m#*w& a 40 

f±, ^Jx^MS^2(Z)F^jlffi{c©oTitm@Ff(-ff^^ix-CV^ 0 Iiro^Xv 

®jBffl^WJ&P40fCtt, 0iJx«^a^2CDM^S:iiL ) 4flf31^2tf>^S& 
^|gS^^c^lW^X^®j^ffl^#t^41^SC6||l<D^X^®|je^^f 

, ^7o- =i^hD— 744^^{tbtbTV^5o *^»5«J*^«to-C, &!<S^§52ft<7) 
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X^JEM£Jl;tf *£LT<Z5##*-T?&5, MX-ftT^^ (Ar) ^iS^A^HXV ^-5 0 
[0030] Jl^^#t^it^30(D±®{'tt, ^Att*^^^^^«ig<*:30i^(7) 

[0031] fo^<Dy7x^m&mtf*m£W5im±<DFMmi~te, maU53^m^^x 
i$-5otwM^^m^mmi^3o^mm\^xT^<DWM^mmm^R2{zmxx^ 

<5o 

[0032] ^2<DX^VM)^3ffi^#t^5i { - {4j ^S^20^™g$tL7t^2cD 

77^mmmrf*m&M54^mmi-z#'^55tmm£ftx\s ^„ #^55^ 

tt, ^A-X56, ^7n- =iVhP— 757^^btbT*5^, ^2CDX^XVfib^^ 

m 1 (D^x-^mmm jj^w&ma 1 1 m cr^^v^ A^nx v 

[0033] MS^2(7)^CD«^^3^A,fcMiRIJ(-{i, ^3l^f§2l^(7}#[g^£#Mi- 

mm.QiKm^m%^62^mm.^x^^ 0 ^<Dmna6o^b<Dmm^'o, mm. 
m^ftzmfccomjji-mnxtZo 
[0034] m^, ^^(D^oim^tit^^^^mmmi^m^^^xmm^-^ m 

^tv5X7X^^^ffi^XcD»?E4<b^2(DX7X-7Si^^#t^ p 53frbW& 
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mx, ^y^mi&m^^w^nAo, 53frhm%te%tMiznM£titcy7x^m 
ztDj&mimmmftxm-^ftfrntzTb^frtm^hz* x^xv^gt 

mzthz> 0 rtb^^igbr, f^m^m^m^^^xm-^n^tiy^^^m 

[0035] JiiEbfcJ:9(- i §-7 0 7X-v J Eil®ffi^^P40 > 53^*^^$^^, W 

rtO#^^§B^tL, *a.a*»2rtOjE^j6Sgf^(7>jaE^3, #ij;c(i*13. 3Pa(l00m 
Torr) ^j±£*L, ^^L^|£^£;}"l5 0 

[0036] «ka*»2rtds«6JE$ix5i:, ^X-^j^Jg&Ripfcjfc:, ffl^JBlo^X-vja 

p 4otT jj<Dm2cozf : 7X'-?m&mjf*m£ r 53^, x^x^^ 

ffl^T*fc57;^V^/^#^$j 1 5 o rcott, X^XV^^Ri^^X^X 

?^=7^^x2yV7^-r\iii^\t, mrf<Dzfy^^^mmRi\^nx, #r«2 

fg^RlF^^joV^-C^X^EJj^^^^xV-fk^tb-So X^X-^fi, 

[0037] X^X-^^^RirtT'^^tLfcX^X-vfi, X^XV^ffltf^^fltitft: 
50iJ^^^^«3t^30^iligbrT^C0J13jsf^^«l«R2rt^ilAt--5o 
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BiW^-efcac F ^^^^tbTV>-5 0 C F ±^ibitAUiX7XV 

5 8 5 8 

[0039] JWi^Hite^ffi^iixtt*, fl©y7X?|i^i^W^P40(Cj;^7X^ 

MULT, ^9X^^«JttRirt<z>7 p 9X^®jeffi^<o*«Sri&— *c*5J: 
[0040] 7°7X-^Iti^^^^#it^:50(C{i, ^^{^2©^X-^JI!iieffl^X^ 

m&m#x&& p 53is*jBkK»te>tL/t<o-e, ^xv^isriic^lt^^ 
mmtfxm&m&fc5o<D±mz.m'ixMf$,Lx\,^tz&, i2©7 , 7Xvigffl^ 
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[0042] JW±<D^i£(7)^tg-eiS^L/cy7XV^^^l{i, X^X-^j&^RlftcDX 

btiz> 0 m^^7o<D^m^m-i, nvhn— 744, 57&$m-i- 

^n-^^hD-744, 57^J^)L-r, ^KD7°^XVJiij^^^P40«t^2^> 

[0043] a^^mmmmxn, &mm^2ft^7x^m&mtf*m£mm:ifc5o$;m 
i^m^<Dm^wM^w^mmmo^mmL-xn^xhxi\ 
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[0044] m6fi, m&^-$~b<DX'3b<9, iwM#*w&mmmo<Dm®-tf*mm f g3 
ucmc^^35iai, fWM#*m&M34^mz-x, zf^x^m&mjf^&j&M 

o ^^-a-, m^^m^3i^m\^x^M^^^a33^h^m^thti^ : 7^ 

[0045] £fc, X7X-7^M^Rlrt{-*fUliJ^^X^Vll)@ 

7X-7^^2^^X#t^p53^^n ! g^|§2{«!:^tj-t 3 tLTV^fc^ ) g|8K:^-f £9^2 
<DX7X-^MjMffi^X^p53CD^-^lS{tbti,-CVN-C^J;V\ 0iRfi 

*tmmm%s2ft ^msztizm (-x^xv^-r^^^^^i ^-e, x^x-^j^ 

^Rlrt^*3V>TilIE{cX7XV^^^tL§ o X^XVlSl^^X^^xV 

xv^ioi<±^t5 0 fc*5, mnQ60(Dfemte^&misX&mm%z2ftiz.m 
js^mm^M^z., ^m<Dm2<ny7x^mmm#*mi;n53<Dmw&^~g.is 

[0046] ^^^x^j&Sjt^Ri^&^T, ^'D^-e^x^x-^iijiaffi^^^^.ur, 

X^X^^«Rl(7)^^{C[6]ttTT^^X7X^^^^^-t-^(D 
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[0047] Z.0>m&m#XW&Q71tt, 7 P 7XV^^Rl(^T»#^/cyXVu^72(c:^ 

[0048] S&KHJfeO^ffiKl^V^Ttt, Bffl#X&temT&ft30ti, ^^OtO^fflLt 
UOt>J:V\, 

, 81b, 8lc$r^rLT*59, &m&mt81a, 81b, 81c^f±, ^^Jft P 82iM»fiJc 
W(^ff^{C^oT^#{^^tLTl/^o -^bT3o60ffi^M81a, 81b, 81c 
H, \MMtfi<Dm%g&tf83, 84{ClJ;o-C— mt^tlX^^ 0 
[0049] jgj^$W83tt, «^c^M81a, 81b^LT;tf^£#^£i-£tcDT*fc|9, i£*£gW* 
84fi, «J*«|J*i-81c^*fL-C^S:Wi*&i-St«)-e*>«9, =&*t^/^^faot 
fl*/£<*;hrC^3„ ^1X1^8314, «fiMMt81c, 81b*— flld»5>7K¥*l^^ 
JtiSbT«J5ftSWt81afciiaiS«$*L-C^T, #jfc*W*81b0>JHiaSfc:W:, RJP8 

, 81b^^i^P82d>^— fC^^tt^o 
[0050] 5SJg^84tiSifeft^83^^[Rl-rS<t5t-b-Cfltfi&$IJtt81c, 81bSr«iJ^b7K 

[0051] r(D±p^^^R^C0j^W^^^81^ffi-rtLtf, JjjU^^^XV 



I 
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[0052] £x_t, *mm<DmM<DMM(D-m^\,^xmwi,±i)\ ^mma^m^mh-r 

•t^^^XVy— ^{dPl^-TlCP (Inductively Coupled Plasma •MW^'aMy : 7^ 
), ECR (Electron Cyclotron Resonance ) ^XV^fiCfeirb-Cftll^^^Vy— ^ 

[0053] *mWte, ^7XV^V^TSS±«It5if^ffiT*4 
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tent, MtzMm&m£UiM<Dm&x±&£tLtcy7^&mzmwum<Dm^ 
[2] if^JSi^fe^^x^m^g^^^T, 

[4] m&mi^mMn^x^&mmw^te^x, 

[5] mTkm^cmm^^x-^^mmm^^^x, 

mu-7?x^Wiig.mjs*Wf£n it, ¥mfrb&xmzmm&m£Mm(Dmi$i<D<ip 

&mzMf$.£tLX\s^ 0 
M m&mi^tzmtD^x'-^s&mmmz^^x, 

[7j f**^i Kum<Dy^^^mmm^^^r, 
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'So 

[8] n^mn^mm.(D^^^mmm^is^"x, 

m^mmztixi^ 
M m#miizfzm(D^7^i$mmm^tei^x, 

tttzjwMtr^w&n te, mtd.x*m£m^mmzi&£tix5$v, 
mux'xw&mn, 77^mnmtf*<DW&m^Mm\^xm, 

[io] mmmi^tzm<D-77X'^j&mmw^io\,^x, 

[ii] m%L*i&misX%±m-tz>%±mm%5t, mm^m^^^^xm^mm-r^m 
mut , w>m%±mm%sft i^^v^^ffl <Dmm&*m£-tz> mm mw&nt* 

±f^i-^y^±^mm^M^fhtcyyx^^mmm^m^^x, mm±^&m 
-thzfy^^m^m^^ ^x, 

m^tT^hco^x^mmm^^cD^m^mm^mm'r^t^^x, m^f 
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